INTRODUCTION
In a recent report [1] , an electronic modulated beam-steerable silicon waveguide array antenna was described. The construction of this device is shown in Fig. 1 . It consisted of a silicon dielectric waveguide (runner), the ends of which were inserted into a metaf wavegttide and operated in the region of 60 to 70 GHz. The overall circuit arrangement was also described in the above referenced report. The basic concept for the operation of this device is as follows. As the energy propagates down the dielectric runner, an evanescent portion of the wave is in the air space surrounding the dielectric (Fig. 2) Fig. 2 . In Fig. 2(a) , (b), and (c), a metal wall is brought in from infinity to a fixed position h~, determined by a low permittivity spacer which will later also serve as a decoupling device to prevent the wave from diffracting entirely into the modulators.
The presence of the metal wall has been found to increase X: thus making the radiation angle O shift to a more negative value. In Fig. 2(d) , (e), and (f), it was theorized that by changing the excess carrier density in the p-i-n diode i-region, a moving conduction wall will have a similar effect to a moving metal wall. This will be further described in the next section.
II. PROPOSED EXPERIMENT
In an attempt to minimize the absorption-refraction losses, the following experiment was tried. H was found necessary to use an optimum thickness (h~) of low dielectric constant insulating layer between the silicon runner and the p-i-n diode modulators. The insulator serves as a spacer which provides less coupling from the runner to the long p-i-n diodes (total length is 2. In the experiment outlined in this paper, the moving wall concept is based on an increase of bias current with a resultant flooding of the entire diode from center outward ( Fig. 2(e) ). The reason for build-up carriers in the intenor of the I-region is due to the presence of higher recombination rates at the surfaces and at the junction regions.
III. EXPERIMENTAL DATA
The overall line scanning antenna structure as shown in Fig. 3 displayed results which will be of interest for specific applica- In the experimental test (Figs. 4 and 5) , the diode biasing current was increased in small increments and the estimated centroid of the radiation pattern was plotted in Fig. 6 , together with the relative output power. The variation in radiated power was in the order of 2 dB or less over a AO variation of 5°at a frequency of 63.8 GHz. Table I . The design equations are as follows:
Equations (1) and (2) 
As kx or ky changes, the guide wavelength also changes since Ag=A, =2v/kz.
This change in AZ will, in turn, cause a shift in the angle of radiation as derived by Oliner [3] as follows: (2) reduce to the equations for no metal walls as follows:
bky=qr-tar-i
[:ky ''l-'d:kyq41 '10) since tanh( ,x) and coth( x ) both approach one as x approaches infinity. These are the equations developed by Marcatili [4] . Equation (9) applies for unbiased diodes. Equation (10) however does not since a metaf layer is at a distance 14 from the runner bottom so that the last term of (10) is modified as shown in the last term of (2). To verify experimental results, a series of calculations were made using (1) through (6), plotted in Fig. 7 and zero and maximum current limits tabulated in Table II V.
APPLICATIONS
A new type of line scanner is described in which analog scanning can be obtained. The angle of scan was found to be 50.
The operation was at a single frequency and the scanning was electronic with relatively small power requirements (1 V X 50 mA per diode). Such a device maybe useful in communications where a small amount of scanning is needed to locate other communicators. Another application might be for small missiles or projectiles where these angles of scan are required for target tracking with millimeter wave radiation.
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We note in the theoretical calculations that AO=3.5°was obtained which is reasonably close to the experimental measurements of AO= 5.0". We conclude that (1) and (2) 
for an interferometer with mirror spacing d, a medium between the mirrors having index of refraction it, and with the direction of the incident radiation being at an angle z from normal incidence.
For an interferometer consisting only of a slab of dielectric, the power reflection coefficient at each interface is obtained from the 
B. Gaussian Beam Excitation
Many types of microwave feedhorns as well as beam-waveguide systems produce radiation patterns which can be reasona-
